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(54) NONREVERSIBLE CIRCUIT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonreversible 
circuit element which attains insertion loss reduction and 
miniaturization and is surface-mountable. 
SOLUTION: A nonreversible circuit element having a 
central conductor assembly 1 with central conductors 
1 1, 12 and 13 insulated with a garnet 10, a capacitive 
substrate 2 with accommodates the central conductor 
assembly 1 inside a recessed hole 200 formed almost in 
the center and which is electrically connected to the 
assembly and a permanent magnet 4 for applying a DC 
magnetic field are all housed in a metallic cases 5 and 6 
that also function as magnetic yokes. The capacitive 
substrate 2 is formed by laminated and sintered material 
and the heights of the connecting electrode part of the 
capacitive substrate 2 and the central conductor 
assembly 1 are set almost equal for connecting one 
terminal of the central conductor of the central 
conductor assembly 1 to the connecting electrode part 
of the capacitive substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non-reciprocal circuit element which is equipped with the following, forms the 
aforementioned capacitative-element substrate with a laminating sintering object in the non- 
reciprocal circuit element which comes to arrange these in the metal vertical case which serves 
as a magnetic yoke, and is characterized by for the polar-zone height of a capacitative-element 
substrate to be the same height mostly to the height of the aforementioned central conductor 
assembly in order to connect to the polar zone of the aforementioned capacitative-element 
substrate the end of the central conductor of the central conductor assembly contained in the 
aforementioned hollow. The central conductor assembly which has the central conductor which 
maintained the ferrite, and this ferrite and an insulating state, and has been arranged. The 
capacitative-element substrate which held the aforementioned central conductor assembly in 
the hollow formed in the center of abbreviation, and was electrically connected with the central 
conductor assembly. The permanent magnet which impresses a direct-current magnetic field to 
the aforementioned central conductor assembly. 

[Claim 2] The non-reciprocal circuit element according to claim 1 characterized by the 
difference of the polar zone of the aforementioned capacitative-element substrate and the 
height of a central conductor being 0.3mm or less. 

[Claim 3] The non-reciprocal circuit element according to claim 1 or 2 to which a central 
conductor is characterized by being formed by the conductor on an insulation sheet. 
[Claim 4] A non-reciprocal circuit element given in the claim 1 or any of 3 they are. [ which is 
characterized by forming the aforementioned central conductor assembly by the ceramic layered 
product by the dielectric or the magnetic substance ] 

[Claim 5] A non-reciprocal circuit element given in the claim 1 or any of 4 they are. [ which is 
characterized by arranging the resin base which unified the conductor board and the resin frame 
between the aforementioned capacitative-element substrate and a lower metal case, and having 
prepared the polar zone for connecting with an external mounting substrate on the resin frame 
lateral surface and/or base of this resin base in it ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the non-reciprocal circuit element which 
has an irreversible transmission characteristic to a RF signal, this invention is specifically used in 
mobile communication system, such as a cellular phone, and relates to the non-reciprocal circuit 
element generally called an isolator and circulator. 
[0002] 

[Description of the Prior Art] A non-reciprocal circuit element is a circuit element transmitted to 
the central conductor of the specific direction, without attenuating the signal which two or more 
central conductors were made to intersect ferrites, such as a garnet, prepared, added the 
direct-current magnetic field to the ferrite with the magnet, was made to produce magnetic- 
resonance rotating magnetic field in a ferrite, and was inputted into a certain central conductor. 
For example, although most signals of the specific direction are passed between other two 
central conductors by an isolator s making three central conductors cross and using one as 
nonreflective termination inside, without making it decrease, the signal of an opposite direction is 
the non-reciprocal circuit element which gave a property which is attenuated greatly. Such a 
non-reciprocal circuit element is used for a mobile transmitter, a portable telephone, etc., and is 
an indispensable circuit element for operational stability of removal of the reflected wave within 
the transmitting section and a receive section, impedance matching, amplifier, VCO, etc., etc. 
Taking the case of a concentrated-constant type isolator, it explains below. 
[0003] The decomposition perspective diagram of the conventional isolator is shown in drawin g 
4 . According to this example, a grounded plate 64 is arranged on the metal lower case 63, and 
the capacitative-element substrate 40 is arranged on it. This capacitative-element substrate 40 
consists of one dielectric substrate, and has the through hole 41 in the center. The electrode 
patterns 43, 44, and 45 which constitute capacitative element are formed in the upper surface of 
this capacitative-element substrate 40, respectively, it crosses to a rear face mostly on the 
whole surface, the ground pattern is formed, and resonance capacity has been obtained between 
the electrode pattern on top and the ground pattern, this electrode pattern for capacitative 
element — one 45 is connected to a dummy resistor 46, and the dummy resistor 46 is further 
connected to the ground electrode 47 This ground electrode 47 is connected to a grounded plate 
64 by the through hole 49. The central conductor assembly 55 is arranged at the through hole 41 
of this capacitative-element substrate 40. This central conductor assembly 55 has the central 
conductors 56, 57, and 58 inserted into the radial at intervals of 120 degrees so that the ferrite 
disks 50, such as a garnet, may be wrapped, and it insulates between each central conductor. 
And the metal upper case 61 which the permanent magnet 53 pasted up on the upper part is 
established, and the upper case 61 and the lower case 63 are inserted in, and it is assembled. 
The end section of central conductors 57 and 58 is pulled out by 62 between upper case 61 and 
lower cases 63 partial shell exterior, and constitutes the input/output terminal here. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional example, when 
it miniaturizes an isolator further, the size of a capacitor must be made small, the diameter of a 
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garnet must be made small, or both must be made small. The capacity of a capacitor is 
expressed as C=epsilon r-epsilon O.S/d. In the specific inductive capacity of a dielectric, and 
epsilon 0, the dielectric constant of vacuum and S express the area of an electrode, and d 
expresses [ the capacity and epsilonr whose C is a capacitor here ] the thickness of an inter- 
electrode dielectric. Even if it makes area S of an electrode small by making the size of a 
capacitor small, in order to obtain the same capacity, you have to make thickness of an inter- 
electrode dielectric thin, using the large dielectric of specific-inductive-capacity epsilonr. 
However, since the insertion loss of an isolator will become large if dielectric loss also has a 
large inclination and dielectric loss is generally large, the dielectric materials with large specific 
inductive capacity are not desirable. If thickness of a dielectric is made thin, the level difference 
of the upper surface of a garnet and the upper surface of a capacitative-element substrate will 
become large. A crevice occurs between a central conductor 58 and the capacity pattern 44 in a 
manufacturing process by this, and it becomes easy to generate the state which has not been 
connected electrically and open [ so-called / poor ]. Moreover, since the size of the space made 
between a central conductor 58, a garnet 50, and the capacitative-element substrate 40 varies 
in a manufacturing process even if it has connected electrically, this serves as dispersion in an 
impedance and serves as a cause of dispersion in the insertion loss and frequency of operation 
of an isolator, or an input impedance. 

[0005] Moreover, although there is also the method of bending the end of a central conductor so 
that the side of a garnet may be met of performing the so-called foaming as shown in 58a of 
drawing 5 in order to make such unnecessary space small as much as possible and to make small 
the crevice between a central conductor and a capacity pattern, since a process increases, cost 
becomes high. Moreover, dispersion in the bending angle of the central conductor for foaming in 
a manufacturing process serves as a cause of dispersion in the insertion loss and frequency of 
operation of an isolator, or an input impedance like ****. Moreover, if solder is stiffened in the 
state where a central conductor assembly tended to incline and it inclined when the uneven 
force took after inserting a central conductor assembly in a capacity substrate element in the 
middle of solder hardening in the manufacturing process at the central conductor assembly, the 
insertion loss of an isolator will increase and a frequency of operation will shift. Moreover, in the 
design which a magnet meets with that there is no crevice in a central conductor assembly, 
dispersion in the parallelism of a magnet and a garnet becomes large, and serves as a cause of 
property dispersion of an isolator. 

[0006] Since the inductance of a central conductor and the central conductor assembly which 
consists of garnets becomes small on the other hand when making the diameter of a garnet 
small, since an isolator is miniaturized, you have to enlarge capacity of a capacitor, in order to 
make it the same frequency of operation. For this reason, the same problem as the case where 
the size of the capacitor of point ** is made small occurs. Moreover, although the inductance of 
a central conductor assembly can be enlarged if thickness of a garnet is thickened, since the 
upper surface of a garnet and the level difference of a capacitative-element substrate become 
large, this is not desirable, either. Moreover, in the above-mentioned conventional example, it is 
not suitable for the miniaturization instead of the structure in which surface mounting is possible. 

[0007] From the above thing, this invention aims at reduction of open [ poor ] and property 
dispersion, and raises the yield, and it aims at attaining low-cost-ization and offering the non- 
reciprocal circuit element formed into the small low back by considering as the structure in 
which surface mounting is still more possible. 
[0008] 

[Means for Solving the Problem] The central conductor assembly which has the central 
conductor which this invention maintained the ferrite, and this ferrite and an insulating state, and 
has been arranged, The capacitative-element substrate which held the aforementioned central 
conductor assembly in the hollow formed in the center of abbreviation, and was electrically 
connected with the central conductor assembly, In the non-reciprocal circuit element which has 
the permanent magnet which impresses a direct-current magnetic field to the aforementioned 
central conductor assembly, and comes to arrange these in the metal vertical case which serves 
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as a magnetic yoke In order to connect to the polar zone of the aforementioned capacitative- 
element substrate the end of the central conductor of the central conductor assembly which 
formed the aforementioned capacitative-element substrate with the laminating sintering object, 
and was contained in the aforementioned hollow, it is the non-reciprocal circuit element whose 
polar-zone height of a capacitative-element substrate is the same height mostly to the height of 
the aforementioned centra! conductor assembly. 

[0009] Here, it is more desirable for the difference of the polar zone of a capacitative-element 
substrate and the height of a central conductor to be 0.3mm or less, and a central conductor 
may be formed by the conductor on an insulation sheet. Moreover, a central conductor assembly 
can also form by the ceramic layered product by the dielectric or the magnetic substance. 
Moreover, it is desirable to use the resin base which arranges the resin base which unified a 
conductor board and resin frames, such as a copper plate, between the capacitative-element 
substrate and the lower metal case, and the polar zone for connecting with an external mounting 
substrate has established in the resin frame lateral surface and/or base of this resin base. 
[0010] In this invention, the capacitative-element substrate was first made into the layered 
product structure of a sintered type really which carried out the laminating of the green sheet 
and sintered it. The capacitor of high capacity and low loss can be obtained in a small area, 
without using high dielectric constant material with comparatively large dielectric loss by this, in 
addition — and by carrying out the laminating of the dummy layer which does not contribute to 
capacitor capacity substantially simultaneously, the thickness of a capacitative-element 
substrate can be designed so that the height of a central conductor assembly may be suited 
Consequently, the upper surface electrode of a central conductor assembly and a capacitative- 
element substrate can be constituted almost flat-tapped, and each can connect three central 
conductors uniformly using the short paddle stripline of the same length. Moreover, insertion of a 
central conductor can be performed correctly. Therefore, the variation in an insertion loss, a 
frequency of operation, or an input impedance also became few. Moreover, the resin base is 
equipped with an input/output terminal and a grounded plate with the thin electric conduction 
board linked to a capacitative-element substrate, and it is united with the external electrode of 
the geometry which was respectively suitable for surface mounting. These electrodes are firmly 
maintained by the resin frame of right-and-left ends. Therefore, grounding and I/O connection by 
installation of a up to [ a mounting substrate ] will become certain and easy. Moreover, as 
compared with the case where an immediate external terminal is formed in a layered product, it 
excels in the solder-proof foods crack nature of an external terminal, and a sticking tendency, 
and a reliable isolator can be offered. 
[0011] 

[Embodiments of the Invention] Hereafter, the example of the non-reciprocal circuit element of 
this invention is explained with reference to a drawing. Drawing 2 whose drawing 1 is the 
decomposition perspective diagram showing one example of the non-reciprocal circuit element of 
this invention is the decomposition perspective diagram of a capacitative-element substrate. 
Drawing 3 is partial drawing of longitudinal section of a non-reciprocal circuit element. This non- 
reciprocal circuit element from drawing 1 so that the aforementioned central conductor assembly 
1 may be included in the through hole of the central conductor assembly 1 and a center section 
First, nothing, As well as the capacitative-element substrate 2 which has the resistor formed in 
the upper surface by the I/O electrode or the resistance film, the permanent magnet 4 which 
impresses a direct-current magnetic field to the central conductor assembly 1, and the metal 
upper case 5 which serves both as a magnetic yoke, between the lower case 6, and the 
capacitative-element substrate 2 and the lower case 6 It consists of the resin base 3 which 
incorporated the electric conduction boards 30, 32, and 33. such as a dovetail Cu board, into the 
resin frame 31. The resin base 3 fits into the metal part of the center section of the lower case 
6, and the resin frame 31 on either side faces the mounting substrate side so that surface 
mounting may be possible. That is, the electrode (not shown) which counters 34 and it among 
four external electrodes in the right-and-left edge of the resin base 3 flows with the electric 
conduction board 30, and serves as a grounding terminal. It has connected with the terminals 33 
and 32 respectively connected with the terminal electrode (not shown) formed in the rear face of 
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capacitative element to which a central conductor is connected, the external electrode 35 and 
the electrode (not shown) which counters it serve as an input/output terminal, and surface 
mounting is carried out to a mounting substrate. Grounding and I/O connection by installation of 
a up to [ a mounting substrate ] will become certain and easy with the resin base 3. Moreover, as 
compared with the case where an immediate external terminal is formed in a layered product, it 
excels in the solder-proof foods crack nature of an external terminal, and a sticking tendency, 
and a reliable isolator can be offered. 

[0012] 120 degrees, the central conductor assembly 1 is an interval, and weaves in the central 
conductors 11, 12, and 13 which become the ferrites 10, such as a garnet, from three striplines 
as usual through an insulator. For example, as shown in drawing 3 , the end 132 of a central 
conductor 1 3 is soldered to the electric conduction board 30 of a resin case by the inferior- 
surface-of-tongue side of a garnet, and has connected the electric conduction board 30 to the 
lower case 6. Already, an end 131 is in the upper surface, extends to a radial, and serves as an 
output electrode. Other central conductors are the same and constitute the input electrode and 
the load electrode. The so-called foaming process which the terminal by the side of these upper 
surfaces is only what was extended linearly, and bends the ends 11, 12, and 13 of a central 
conductor so that the side of a garnet may be met further is unnecessary. In addition, a central 
conductor can also use what was formed by conductors, such as copper foil, on insulation 
sheets, such as an organic resin, and the thing formed by the layered product by the dielectric or 
the magnetic substance, can assemble it by this, can cut down a man day, and can also measure 
cost reduction further. Moreover, the laminating of the green sheet of the magnetic substance 
can be carried out, the central conductor assembly 1 whole can also be formed, and according to 
this, a central conductor assembly can be further made thin. 

[0013] Next, the capacitative-element substrate 2 consists of a laminating sintering object of 
one apparatus which carried out the laminating of the dielectric green sheet, it has a through 
hole 200 in a center section, and the input-capacitance electrode 201, the output-capacitance 
electrode 202, the load electrode 203 and the ground electrode 205, and terminator 204 for 
forming the capacitor for adjustment are formed in the upper surface by printing. The side 
electrode (not shown) in the side electrodes 206 and 207 which connect the electrode on the 
upper surface of a substrate, an internal electrode, and the electrode on the rear face of a 
substrate, and these counter electrodes is prepared in the lateral surface of the capacitative- 
element substrate 2. In the rear face of a capacitative-element substrate, a ground electrode is 
mostly prepared in the whole surface, and the input/output terminal linked to the terminal 
electrodes 32 and 33 by the side of the resin base 3 is prepared in both ends. And resonance 
capacity is obtained between an I/O electrode or a load electrode, and a ground electrode. The 
electric conduction board to which the end of each central conductors 11, 12, and 13 is 
connected under the garnet after manufacturing separately the above-mentioned central 
conductor assembly 1 and the capacitative-element substrate 2, respectively and carrying out 
fitting wearing of the central conductor assembly 1 into the through hole 200 of the 
capacitative-element substrate 2 is connected to the ground electric conduction board 30, and 
the other end is electrically connected to the upper surface electrodes 201, 202, and 203 of the 
capacitative-element substrate 2 with soldering, respectively. At this time, since the height of 
the central conductor assembly 1 and the capacitative-element substrate 2 is set up almost 
identically, it can connect the end 131 of the stripline prolonged in the shape of a straight line as 
shown in drawing 3 that there is no crevice on an electrode 206. Therefore, dispersion in an 
assembly is reduced and it came to be able to do correctly. 

[0014] Next, the decomposition perspective diagram showing the capacitative-element substrate 
2 in drawing 2 explains. The capacitative-element substrate 2 of this example is multilayer 
structure which consists of the 1st, the 2nd, the 3rd, the 4th, and 5th dielectric layers 2a, 2b, 2c, 
2d, and 2e. the 1- which made glass the principal component first — the green sheet for 5th 
dielectric-layer 2a - 2e is produced in a doctor blade method, and a through hole is opened in a 
position On the green sheet of 1st dielectric-layer 2a, 1st input-capacitance electrode 21a, 1st 
output-capacitance electrode 22a, 1st load capacity electrode 23a, and grounding-electrode 26a 
are printed by electric conduction material, such as a silver paste, so that a predetermined 
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adjustment capacity may be obtained. Moreover, through hole 24a is formed in electrode 23a. 
Grand electrode 200b is formed on the green sheet of 2nd dielectric-layer 2b. Moreover, through 
hole 24b is formed in the position which carries out correspondence agreement with through hole 
24of 1st dielectric-layer 2a a. On the green sheet of 3rd dielectric-layer 2c, 2nd input- 
capacitance electrode 21c, 2nd output-capacitance electrode 22c, and 2nd load capacity 
electrode 23c are printed similarly, and printing formation of the 200d of the grand electrodes is 
carried out like the 2nd dielectric layer on the green sheet of the 2d of the 4th dielectric layer. 
On it, the electrode is not printed for 5th dielectric-layer 2e by the green sheet of a dummy. 
[0015] Subsequently, the laminating of the green sheet of the 1st - the 5th dielectric layer 2a-2e 
is carried out one by one, it carries out thermocompression bonding, and the layered product of 
one apparatus is obtained. The through hole 20 into which the central conductor assembly 1 
should fit is pierced and formed in the obtained layered product. Then, a layered product is cut in 
a predetermined size and it calcinates at the predetermined temperature of dielectric materials. 
And a resistance film is printed so that it may connect with Electrodes 23a and 26a on the front 
face of the calcinated layered product, a silver paste is further applied mostly to the 
predetermined position of the ends of the side of a layered product, the leg side, and a rear face 
as a ground electrode with an ON appearance terminal on the whole surface, it prints in a firing 
furnace, and the capacitative-element substrate 2 is formed. In this example, although the green 
sheet for dummies is one sheet of 2e, this can select the thickness of number of sheets and a 
sheet suitably if needed for height control. Thus, since the height of a capacitative-element 
substrate can be set up according to the height by the side of a central conductor assembly so 
that it may become almost the same when it considers as a layered product, it is effective. 
[0016] Moreover, the above-mentioned example does not show an example of this invention, and 
is not limited to this, this invention can be carried out according to other embodiments. For 
example, a hole 200 can apply also to a thing with the bottom of the shape of not penetration but 
a cavity about a capacitative-element substrate. 
[0017] 

[Effect of the Invention] According to this invention, when a central conductor assembly is held 
into the through hole of a capacitative-element substrate, among both, there is no level 
difference etc. and a central conductor and a capacitative-element substrate can be connected 
with a curtate distance as it is. Moreover, even if ZAIZU of a central conductor is changed and 
height changes, it becomes possible to connect with a curtate distance similarly by adjusting 
suitably the laminating number of sheets and sheet thickness of a dummy layer by the side of a 
capacitative-element substrate, and correspondence becomes easy. Therefore, while being able 
to perform the miniaturization of a non-reciprocal circuit element, the yield can be improved by 
suppressing dispersion in a manufacturing process, and the non-reciprocal circuit element of a 
low cost with little property dispersion can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing one example of the non- 
reciprocal circuit element of this invention. 

[Drawing 2] It is the decomposition perspective diagram of the capacitative-element substrate of 
an example. 

[ Drawing 3] It is drawing of longitudinal section of a non-reciprocal circuit element. 
[Drawing 4] It is the perspective diagram showing an example of the structure of the 
conventional non-reciprocal circuit element. 

[Drawing 5] It is drawing of longitudinal section of the conventional non-reciprocal circuit 
element. 

[Description of Notations] 

1 55: Central conductor assembly 

2 40: Capacitative-element substrate 
3: Resin base 

4 53: Permanent magnet 

5 61: Metal top case 

6 63: Bottom case of a metal 

11, 12, 13, 56, 57, 58, 58a, 131: Central conductor 

43-45, 47,201-203, 205-207, 21a-23a, 200b, 21c-23c, 200d: Electrode pattern 

46,204: Resistance film 

41,200: Through hole 

2a, 2b, 2c, 2d, 2e: Green sheet 

49, 24a, 24b: Through hole 

30 64: Grounded plate 

31: Resin 

32.33: Capacitative-element substrate connection input/output terminal 

34: External grounding terminal 

35: External I/O terminal 

62: The lower part section on a metal case 

1 32: Central conductor grounding section 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 




[Drawing 4] 
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y-x6 3 an 6 2»#*&rt»c3i*a**tAU*«i 

[0 0 0 4] 

C=er ■ £0 • S/d 

<-r*cticj:y«tta)iBifls*/h* < Ltt 

«4 0(DP B 1(CT^^^PplO^#^^^XS^-ei^b^ 
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[0005] ztz. ^(D&ott^te&mzmJi^z < 

-< V U- S <D» A«*-V>»ft »* A * *f >t°-^> 

«e*<+'D»*»i£(*iri«iB*<«-r«s«-<Da*. he 

[0 0 0 6] 7^ vu-$£/^gHb-r4/c#>#- 
**;/ Koiaa*^* +i03W*^**-*^ h 

tt«fcX>. l«fW»i:t«fc«)i:iia>T>»fl> 

[0 0 0 7] GLtO)C£fr&« *J6KI*^-^>^ftA?> 

cfc o T/hffl««ft LfcltRTifilllttfR^Satt-r 4 C fc s 
[0 0 0 8] 

Bit a-* ««4a«*M0!>±T^— xnicEBLrft 
S3^BTffllslK*Tirfct^r. 1ttlE#M§^«t£ 

[0009] ^:r\ g**^S«0>sagB£. 



[ooio] *^^icfct>r. *-r§**^s«(*^u 
(D«fya^A<jE«ic"c#*. cfcor. »Aa*^ffltta 

^IS^A*^>t e -y>X<D/<5 % >^t^^t^O^^ 

«^Aai*««*<ttS8Tfsaftta)i:a* 0 an 

[0 0 1 1 ] 

jfi@K*Ta)-*ifi«s^-r»»»«B-ea&*. B21* 

M*^»«0>»«»aB"Cft*« B3I**pT»IhIB* 
^a>a»»ft*KffiB-Cfc4o 5fct\ B1 ctycKD^pT 

E+'0»i**BaH*l 5 1:: ft U iffilwAas 

^-X6, KlfttXTIfi2 fcT»-X 6 ^MCt 
iJCufi«(D»lS30, 3 2. 3 3S«B»3 1 Mir 

rfcy. £«a>«n«3 i lisngpj&fccfcdicsisss 

L■Ct^4o 0^y<»J|g><-X3<D^3ggP(^fc 

*4o<D^»fiaa>5%3 4i:*tif3S*iRi-r««a (b 
i*OT«3otiiL7-xtt^&y, nas 
ma 3 5^^tLir«iait- ^ma (B^-e-r) 

A<««SH*M*^(DKffil-^***tfcM^-«a (B 
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Tr-ar-T) £&>*f£*jS2*i&aST3 3. 3 2^:g8Ltfc 
K-X3i:cty igSfi±^<D^ y tii+l=«fc 5 > K 

[0 0 1 2] *4>#&M3:<* 1 li. '&&tmmii— *v 
b^(0yji^-( b 1 Ol:3*0)X hu v^^-i^fr^te 
£4"l>g<*1 1. 12. 1351 2 ojtreiPiTrmo&ii 

5l^4"0#f*1 3CD-5a 1 3 2I*#-*? h^TSit 

tsi^»xo)itffi3 oir#Ba#ct$*trfcy. ^mts 
3 0{iT^r-x6(cSStLri^^o 1 3 1 ii_h 

ffil::fcytt»ttl-fifflLaJrtW«fc#«« «tO)+i03W* 

«<D— Mil K 12. 1 3^^bi:^^ htfHMlc 
»5«fc5lcttyftlf*. l^fr^ 6 * - S xflfi^ 

[0013] «ic«*^-»«2(*. ««*yy->-> 

Ii*iift2 005$L, ±®(cii^ffi<Dn>T ? >+>-5 

»fie-r*fctoa>A*««««2 o i . ai^#fims2 o 

2 £ P - KWffi 2 0 3 205t 

2 0 4*<Hlgl|-ej&ja**lTl^, SJt*^-»«2 0)n« 

ffi|ctt»«±ffla>*«i:rtffl««i:»«Kffli<D«a«« 

8t-fft«iii«a2 o 6. 2.o 7atfc4it><D»aicfcs 
©jama da^t*"**) *<»if&*iTi*5. 

cD^lzfi. isia^SiicT— x«aA<Ri+t>*u USSP 

|rligtflgK-7s3^lj(7)agTBa3 2. 3 3ttt«tSA 

- Kaa^r-xma <t a)Ht?«i8itf»&*i4 £ o 
2c***i-etL»jfiii^»3tL. *«&»f«as:* i **** 

^3ifi2(DJtii3 l t2 0 0rtlciR*«»*-B:fca. 
SH*1 1 . 12, 1 3<D-Wlifi1S-*v hCOTVmtx* 

Sfi20)±IlS2 0K 2 0 2. 2 0 3 ir-^H^tU^ 

£ 2 (Dig * lilfliH - KRS * tit I * & CD 

-eS 3 ln^-f £ 5 icttfgttdEtf hU yZf^^XO 
-»13 1 *««2 0 6±lcHilBft<««-C#6. fto 



[0014] s«*T-»«2*H2ic*-r»«s» 
aat«fflt4o *«a>s«iR^-*« 2 lis 1 . S2, 

S3. S4RtfS5a)t£mi*lf 2 a. 2b. 2c. 2d 
»t Lfc» 1 -B5fl)M»i2 a-2 el©yj-> 

$/— h*K**— ?U-KM=TfMU W360)tt«l= 

v-h-tdli. Br£a>*d»*A<»t)4i4<fc5lcSia) 
A^#il«2 1 a. n (D£li^SSma2 2 a. si 
(DP - KS»m«2 3 a&tfS«lS2 6 a ££g^-X 

hl?(DSS#T*EPffi]-f £<> 182 3 airiixju- 

*-;U2 4 a#flSjSS*l-Cl**o S 2 (DRmttJf 2 b CD 

^j->v- h±|cli^ > Km«2 0 ObiMLt 

fc<o *fc. SlOgt»l2a(DX^-;i/2 4a 

£**j£^Srf £ftSl^x;u— *— Ji>2 4 bSMtS, 

S3^ffti2c^'J-^v- h±l^liS2CDA^ 

§ii82 i c. S2<Da5^ssma2 2 cRifmzo 

P-KSM82 3 cSHlttklCBBIU f 4(Dlli*i 

2 d©yy- h±iciiS2©B«tt»£H»i=y 

7>K182 0 0d^gl|Mt^o S5(Di§m*^2 

e ii^ 5 — <Dy y — > v— h r^(D±ir livaiiauai £ 

[001 5 ] *Lve % S 1 ~S 5 <0RV(*H 2 a - 2 e 
<Dyy->^"K*III^»HLfftBE»LT-i*M(D«B 

tt«^<#ita^2 o*tr%at^"c»*-r*. « 

fTf£o fit, MLfc8i^II«823at 
2 6alC»|»r4J:5««fai*BlHL. *&l::WIH*<D 

mm t m&mffi as * mb cdsbso) js sttiti^ Atus^ 

«p|CT«*OltTM*^*« 2 
4. *«-eiiy5-ffl<D^y— >v-hli2e<D-tt-C 
Cttli«SgBffl<Ds^Slc(6i:Ttk»fcJ:tf*>- 
htDBLSIiiSHSS-r^c^^r^'So -<D«fc5^«H 

ir^s«<djss sisiSB- ia** ^icrjw* 

[0 0 16] ±IBLfrHffi^Ili*^^<D-^J5^ 

■rto)-efcorci*Lic{HS**L*ti(D-eiiftt^ *5SW 
iiffi(7>*jfiiB«iccfeoTtst!fi-r*ct^ffl**o m*. 

li. s**T-»«icoi^r^2 0 03b<Jtii-c?<E<*^e 
t -r tt<DJSA< fc 4 % <d t Sffl r* # 3 o 

[O O 1 7] 

[^B^cDam] *«wi=**ttf, ®m.mTmfo<nnmK 

(D+lc*fl>3H*ffltJ:#5j|xSLfci:#. BS*Mlc«jia 
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[^3] *prjeiHiK* j 7-(D«Kffiia-eft*« 

[B5] OtJfcOlWfflHBSg^tDlKKffiia-Cfcio 

1.55: +'0#t*fflj£f* 
2.40: ^§f£^Sl£ 
3 : ttH^-X 



[0 1] [B2] 




4.53: *£JBffi 
5.61: £Jg±>r— X 
6.63: tiT^-X 

11. 12. 13. 56. 57. 58. 58a. 13 
1 : + 'fc#<* 

43 — 45. 47. 20 1 -203. 205 — 207. 
21a-23a. 200b. 21c~23c. 200 
d : 

4 6. 2 O 4 : &tKm 
4 1. 2 0 0: Sii^: 

2a. 2b. 2c. 2d. 2 e : V x ) — >v — h 
4 9. 2 4 a. 2 4 b : X;U-7^-;U 
3 0. 6 4: T-Xffi 

3 i : mm 

3 2. 3 3: MS^SfittflEAHiftSI?- 

3 4 : *H»7-X»T- 

3 5 : *W*AlH**fHF- 

6 2 : ^Sy-X±<7>T^SP 

13 2: *fe*1*lftJMB 



[S3] 



30 




